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The Response of Sweet Potatoes
to Fertilizer Phosphorus and Potassium
as Related to Levels of These Elements
Available in the Soil
L. G. Jones, ^ R. J. Constantin,^ and Travis P. Hernandez-
Introduction
Sweet potatoes are grown in Louisiana on several different kinds of soil,
ranging from the light Coastal Plain group through the medium-textured
Mississippi River Terrace and Loessial Hill group into certain areas of the
Mississippi River and the Red River alluviums. The major portion of the
commercial sweet potato crop is produced on the silt loam soils of the
Mississippi River Terrace or Loessial Hills, however. These soils vary
widely in fertility levels, as shown by Brupbacher et al. (4), as a result of
different cropping practices and methods of soil management used by
growers of sweet potatoes in the state. In some cases, the extractable^
phosphorus content of these soils appears to have been increased somewhat
from the original level present in the native state before the soils were put
into crop production. The native levels were characteristically relatively
low. In other cases, poor soil management including inadequate fertiliza-
tion has resulted in very little improvement in the amount of easily extract-
able^ phosphorus in the soil, as indicated by soil testing procedures (3, 4).
A similar situation exists with respect to the amount of easily extracta-
ble-^ potassium present in these soils fJ, 4). The potassium content now
ranges from a level below that which is characteristic of original native
levels to a point which indicates that some accumulation of potassium has
occurred in some fields as a result of local fertilization and cropping
practices (4).
From a research standpoint, it is important to determine the levels of
phosphorus and potassium in these soils, as indicated by soil analysis,
'Professor, Department of Horticulture, LSU Agricultural Experiment Station, Baton
Rouge.
^Late Superintendent, LSU Sweet Potato Research Center, Chase.
^Italic numbers in parentheses refer to Literature Cited, page 41.
-'Extractable with 0. 1 HCH- 0.03 NH4F at a ratio of 1 part soil to 20 parts extractant.
•^Extractable with 0.1 HCl at a ratio of 1 part soil to 20 parts extractant.
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beyond which a response by sweet potatoes to fertilizer phosphorus and/or
potassium is not likely to be obtained. Since crop plants vary so widely in
their ability to absorb enough phosphorus and potassium from a given soil
at a certain level of extractability, it becomes necessary to determine the
soil levels at which a response may be expected for each crop plant species
separately. In this way, a relationship may be established between the
extracting power of the solution used in soil analysis and the absorptive
capacity and nutrient requirements of the particular crop plant involved.
This relationship must be established for phosphorus and potassium indi-
vidually, although they may be applied together in an experimental fer-
tilizer. Primarily for reasons ofpracticality, plant response in terms of yield
in its various components is the criterion usually used to measure the
effectiveness of applied fertilizers, although the total uptake and/or con-
centration of the elements in the foliage may be additional criteria
employed. Other influences of fertilization may also be measured such as
fruit or vegetable composition, earliness, keeping quality, processing
behavior, and resistance to cold, drought and pests.
This type of study has been conducted with rice on the Coastal Prairie
soils of Southwest Louisiana by Peterson et al. (18). In that study a definite
correlation was shown between the amounts of "available" phosphorus
and potassium present in the soil and the extent of the response to fertilizer
phosphorus and potassium by the crop.
This approach to problems in soil fertility has been widely used by
agronomists with other field crops on other types of soil, but much of the
information developed in these studies remains unpublished except in
calibration form which county agents and others use in interpreting the
results of soil analysis and in making fertilizer recommendations to farm-
ers.
As for sweet potatoes grown on Mississippi Terrace or Loessial Hill soil,
a large amount of time and effort has been devoted to determining the
proper rate of fertilization to be used (5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16). Many of these studies were not designed, however, to develop a
quantitative relationship between the level of a particular nutrient in the soil
and the amount of it that should be applied in the fertilizer in order to obtain
maximum yield. Most of these experiments involved complete fertilizers
of different grades applied at different rates, and in some cases little
attention was given to the levels of extractability of phosphorus and
potassium in the soil before the experimental fertilizers were applied.
Because of this situation, it was difficult to determine the effect that the
level of phosphorus or potassium in the soil might have had on the extent of
plant response to fertilizer phosphorus and potassium. Yet, in some of this
work it has been found that sweet potatoes did respond significantly to
applications of phosphorus and/or potassium (6, 8, 9).
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Fontenot et al. (6) reported that sweet potatoes grown on Lintonia
(Memphis) sih loam at Grand Coteau responded significantly to phos-
phorus applications during an 8-year study. They also obtained definite
responses to phosphorus and potassium in experiments on a Memphis silt
loam at St. Francisville. At Chase, where the plots were located on
Richland (Loring) silt loam, best yields were obtained from heavy applica-
tions of phosphorus and moderate use of potassium in the fertilizer. In
Baton Rouge, where the experimental soil was Olivier silt loam, a positive
response was obtained again from the inclusion of phosphorus and potas-
sium in the fertilizer.
In other experiments by Miller et al. (10, 11, 12, 13, 14, 15, 16) in
which the levels of extractable phosphorus and potassium in the soil were
determined before experimental fertilizers were applied, some relation-
ships were indicated between the levels of "soil" phosphorus and potas-
sium and the extent of response to these elements applied in the fertilizer. ^
Again, however, these experiments were not designed to provide a clear
conception of this relationship, so only general inferences were possible
from the experimental data obtained. Therefore, since correlation data are
not available on extractable levels of soil phosphorus or potassium and
response of sweet potatoes to these elements as fertilizer, and since the
science of soil analysis is becoming more widely used and calibrated for
more crops, it appeared desirable and warranted to study this relationship
with sweet potatoes grown on the soils on which most of the crop is
produced in the state.
Materials and Methods
Between 1966 and 1975, 18 individual experiments were conducted to
study the response by Centennial sweet potatoes to fertilizer phosphorus
and potassium as influenced by the levels of these elements which were
easily extractable from the soil. Some of these experiments were located in
northeastern Louisiana on the Macon Ridge soil area. Others were located
in southern Louisiana, either on Loessial Hill soil or Mississippi River
Terrace soil. The exact location of the individual experiments is given in
Table 1 , as well as the series name of the soil at each location. These sites
were selected for the study because of their soil type and their widely
varying levels of easily-extractable phosphorus and potassium before ex-
perimental fertilizers were applied. In this way, it was intended to deter-
mine the extent of sweet potato response to fertilizer phosphorus and
potassium on soils that already contained different levels of these elements,
as indicated by soil analysis (3, 4). The amounts of extractable phos-
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Table 1 . — Identification of the experimental locations
Loca
Date
1 1966
2 1966
3 1967
4 1967
5 1968
6 1968
7 1969
8 1970
9 1971
10 1971
11 1971
12 1972
13 1973
14 1973
15 1974
16 1974
17 1975
18 1975
Soil Serii Farm
Nearest
Town Parish
Date Soil
Sampled
Olivier-Calhoun
Loring
Loring
Loring-Olivier-Calhoun
Calhoun
Providence
Granada
Calhoun
Calhoun
Oiivier-Calloway-Calhoun
Olivier
Providence-Cal loway
Providence
Calhoun
Providence
Calhoun
Providence
Olivier
Sweet Potato Res. Center
W. H. Turner
Idlewild Expt. Station
Sweet Potato Res. Center
Sweet Potato Res. Center
Idlewild Expt. Station
Sweet Potato Res. Center
Sweet Potato Res. Center
Brown McLemore
Buddy Thornhill
Idlewild Expt. Station
Idlewild Expt. Station
Idlewild Expt. Station
Sweet Potato Res. Center
Idlewild Expt. Station
Sweet Potato Res. Center
Idlewild Expt. Station
LSU Campus
Chase
Oak Grove
Clinton
Chase
Chase
Clinton
Chase
Chase
Gilbert
Wisner
Clinton
Clinton
Clinton
Chase
Clinton
Chase
Clinton
Baton Rouge
Franklin
West Carroll
East Feliciana
Franklin
Franklin
East Feliciana
Franklin
Franklin
Franklin
Franklin
East Feliciana
East Feliciana
East Feliciana
Franklin
East Feliciana
Franklin
East Feliciana
East Baton Rouge
June 2, 1966
June 3, 1966
AAay 1, 1967
April 21, 1967
May 7, 1968
May 23, 1968
April 29, 1969
April 22, 1970
April 28, 1971
April 28, 1971
April 16, 1971
May 2, 1972
May 30, 1973
May 18, 1973
May 9, 1974
May 7, 1974
May 20, 1975
May 20, 1975
*Each soil used was of the silt loam textural class.
phorus,'^ potassium/ calcium," and magnesium/ and the pH of the soil at
each of the experimental sites are shown in Table 2. Results have shown
that the two extractants for cations on these soils are comparable (3)'.
In the phosphorus experiments, a wide range in the level of phosphorus
IS shown
,
with the lowest value of 5 ppm in the Providence soil at Clinton in
1975 to a high of 412 ppm for the Olivier soil at Baton Rouge in 1975.
Other locations fell between these two extremes in extractable phosphorus.
A somewhat narrower range was shown in the extractable potassium
levels among the various locations, with a low value of 35 ppm in the
Providence soil at Clinton in 1 973 to a high point of 1 85 ppm in the Calhoun
soil at Chase in 1970. Other soils showed intermediate contents of potas-
sium. In the potassium experiments, the phosphorus levels ranged from 5
ppm in the Providence soil at Clinton in 1 975 to 398 ppm in the Oliver soil
at Baton Rouge in 1975. Alternate sites were somewhere in-between in
phosphorus content. The range in potassium in these tests was from 50 ppm
m the Providence soil at Clinton in 1973 to 200 ppm in the Calhoun soil at
Chase m 1970. The other soils were intermediate in potassium content.
•^Extracted with 0.1 NH4F at a ratio of 1 part soil and 20 parts extractant
'Extracted with 0.
1 HCl at a ratio of 1 part soil to 20 parts extractant until 1971 , and
with neutral 1.0 ammonium acetate at a ratio of 1 part soil to 10 parts extractant thereafter.
6
Table 2. — The levels of available* nutrients present in the soils at the different
experimental locations before fertilizers were applied for the sweet
potato crops, 1966-75
Phosphorus Experiment Potassium Experiment
Loca- Nearest —
'
tion Town
,
Soil Series** Date P K Ca Mg pH _aM^ 1^ Ca Mg H O.M.
1 Chase Olivier-Calhoun 1966 52 140 430 161 6.0 52 150
380 133 5.8 —
2 Oak Grove Loring 1966 55 95 220 178 5.3 55 120
300 204 5.4 —
3 Clinton Loring 1967 45 110 320 123 4.9
25 1 10 350 185 4.9 —
4 Chase Loring-Olivier-Colhoun 1967 76 170 420 124 4.8 93
145 420 100 4.6 —
5 Chase Calhoun 1968 44 105 240 109 5.1
34 95 240 111 5.0 —
6 Clinton Providence 1968 10 85 450 260 5.5
7 80 390 253 5.2 —
7 Chase Granada 1969 61 125 240 152 5.6 56
100 270 122 5.4 —
8 Chase Calhoun 1970 146 185 790 125 4.9 1.14 271
200 790 129 4.8 0.96
9 Gilbert Calhoun 1971 84 110 800 316 6.6 1.01 62 80
720 279 6.4 0.81
10 Wisner Olivier-Calloway-Calhoun 1971 56 100 960 112 6.3 0.99 58 90
800 90 6.3 0.99
11 Clinton Olivier 1971 14 50 240 86 5.1 1.59 13
55 240 79 5.1 1.61
12 Clinton Providence-Calloway 1972 7 90 240 98 5.5 1.64 10
ou 240 92 5.6 1.74
13 Clinton Providence 1973 20 35 360 92 5.4 2.00 5
50 400 112 5.5 2.10
14 Chose Calhoun 1973 1 14 110 360 106 4.9 1.07 102 60 320
94 4.8 0.96
15 Clinton Providence 1974 14 55 350 124 5.6 1.77 9
64 370 146 5.3 1.95
16 Chase Calhoun 1974 111 181 480 123 5.2 1.43 107
142 460 119 5.0 0.96
17 Clinton Providence 1975 5 82 460 141 5.1 1.51 5
87 550 195 5.4 1.82
18 Baton Rouge Olivier 1975 412 118 390 55 5.6 0.68 398
117 410 58 5.5 0.65
* Phosphorus extracted with O.IN HCl + 0.03N NH4F; other elements extracted with 0.1N HCl
until 1971 c
neutral 1.0 N ammonium acetate afterwards. All elemental data expressed as ppm of air-dry soil;
organic
(O.M.) expressed as percent.
** Each soil used was of the silt loam textural class.
Many of the soils might appear to be critically low in the amount of
extractable calcium; however, a considerable amount of evidence has
accumulated that sweet potatoes can grow well and produce high yields on
low-calcium, low-pH soils (2, 5, 8, 17, 19). It has also been demonstrated
that they will grow well on a high-pH soil if the soil rot organism is not
present (8, 19).
Extractable magnesium was low enough in some of these soils to cause
some concern , but it is not known at what point in magnesium extractability
sweet potato growth and yield might be hampered. Analytical data on soil
organic matter content were not available until 1970. The sites used after
that varied from about 1 to 2 percent in organic matter content. These
differences were not considered of sufficient magnitude to interfere seri-
ously with the study.
Each experimental site consisted of an area 60 feet wide and 150 feet
long . The area was divided into two equal parts 30 feet by 1 50 feet, one part
to be used for the phosphorus experiment and the other part used for the
potassium study. Six rows were used for each of the tests, with one guard
row between the tests and one guard row on the outside of each test site.
Each single plot was 25 feet long and 4 feet wide, with six of these plots
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occurring in a block. Alleyways 5 feet wide separated the blocks. Six
experimental treatments were used in each of the tests and were replicated
six times. The treatment plots were arranged in a Latin Square design in
order to reduce experimental error to a minimum.
The experimental factors in the phosphorus study were applications of 0,
30, 60, 90, 120, and 150 pounds of P2O5 per acre in the form of ordinary
superphosphate. In this test, each plot received 30 pounds per acre of
nitrogen as ammonium nitrate and 60 pounds per acre of K2O as muriate of
potash in order to prevent these elements from becoming limiting factors in
growth and production.
The treatment factors in the potassium study were 0,30, 60, 90, 1 20, and
150 pounds per acre of K2O in the form of muriate of potash. In addition,
each plot received 30 pounds per acre of nitrogen as ammonium nitrate and
90 pounds per acre of P2O5 as ordinary superphosphate so that these
elements were not limiting factors.
All of the fertilizers were applied in the drill at a depth of about 6 inches
approximately 2 weeks before planting. The plots were usually planted in
May or early June and harvested in September or October, the exact date
varying with season because of weather conditions. Slips of the Centennial
cultivar were planted 12 inches apart and 5 inches deep on a 4-foot row.
The herbicide Amiben" was applied immediately after planting at the rate
of 4 pounds of active ingredient per acre. Conventional culture followed as
necessary to control weeds in the water furrows. No irrigation water was
applied to any of the plots during any season. At harvest time, the roots
were graded according to regular USDA standards by placing them into
Number 1, Number 2, or Cull izrade.
Results and Discussion
The yield of Number 1 sweet potatoes at each experimental location as
mfluenced by the extractable phosphorus level in the soil and the phos-
phorus application rate is shown in Table 3. During the first 2 years of the
study, significant responses to P applications were obtained, even on the
soil running as high as 76 ppm of P. Three of the tests showed that highly
significant responses to P application were obtained, in spite of undesirably
high coefficients of variation (c.v.). Then from 1968 through 1971 only
two of the experiments showed that real benefits resulted from P applica-
tions, the one on the Providence soil at 10 ppm of P and the one on the
Olivier soil at 14 ppm of P. The lower c.v. indicated a greater reliability in
these tests. After that, the responses were limited to the^soils with less than
100 ppm of P in them before fertilization. The intermediate values shown
Trade name for the ammonium salt of 3-amino-2,5-dichlorobenzoic acid.
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by the c.v. in these tests indicate an intermediate degree of reliability in the
results.
It was interesting to note that ot the 18 sites used in the study, the sweet
potatoes at 10 of them showed significant responses to P applications while
those at nine of them revealed highly significant responses. At those sites
where responses were obtained, the effect tended to be curvilinear as the
rate of P application was increased; however, by far the largest increase in
yield resulted from the first 30-pound increment of P2O5 application,
especially on those soils that were relatively low in extractable P (Table 3
and Figure 1). Moderate responses were also obtained from the second
increment of applied phosphate; however, beyond that rate the response
was somewhat erratic, sometimes showing small increases in yield and
sometimes decreases, with little relation to the amount of extractable P in
the soil before fertilization. It may be noted in Table 2 that even at the eight
locations where responses to P application were not statistically signifi-
cant, in some cases there were strong indications that the plants were
responding to P at some level of application, except at the Baton Rouge site
in 1975 wliere the extractable P level was 412 ppm before fertilization.
Table 3. — The yield of Number 1 sweet potatoes at each experimental location as
influenced by the available* phosphorus level in the soil and the phos-
phorus application rate**, 1966-75.
No. 1 Potatoes (Bushels/Acre)
p Level P2O5 Application Rates L.S.D. L.S.D. C.V.
Soil Series*** in Soil 0 30 60 90 120 ]50 (.05) (.01) (%)
1 Chase 1966 Olivier-Calhoun 52 328 418 446 406 385 404 52 71 10.9
2 Oak Grove 1966 Loring 55 56 106 148 150 120 136 33 44 22.8
3 Clinton 1967 Loring 45 123 196 212 186 196 187 49 NS 22.3
4 Chase 1967 Loring-Olivier-Calhoun 76 118 173 200 212 209 192 45 61 20.0
5 Chase 1968 Calhoun 44 . 280 302 298 306 308 312 NS NS 10.4
6 Clinton 1968 Providence 10 89 251 327 347 389 380 31 42 8.6
7 Chase 1969 Granada 61 504 526 527 510 491 555 NS NS 7.1
8 Chase 1970 Calhoun 146 360 385 370 357 328 379 NS NS 17.4
9 Gilbert 1971 Calhoun 84 378 451 420 446 387 428 NS NS 11.8
10 Wisner 1971 Olivier-Calloway-Calhoun 56 274 274 242 297 300 247 NS NS 25.1
11 Clinton 1971 Olivier 14 168 273 312 306 343 359 34 46 9.5
12 Clinton 1972 Providence-Callov/ay 7 99 225 256 241 258 270 36 49 13.2
13 Clinton 1973 Providence 20 68 152 173 176 211 229 31 42 15.2
14 Chase 1973 Calhoun 1 14 322 289 346 366 301 322 NS NS 13.3
15 Clinton 1974 Providence 14 147 333 347 364 362 373 36 49 9.3
16 Chase 1974 Calhoun 1 1 1 272 295 308 298 346 317 NS NS 16.1
17 Clinton 1975 Providence 5 148 308 333 341 401 364 55 75 14.4
18 Baton Rouge 1975 Olivier 412 285 243 235 245 231 306 NS NS 26.3
* Phosphorus extracted with 0. IN HCl + 0.03 N NH4F and expressed as ppm of air-dry soil.
** In addition to the phosphorus application, each plot received 30 pounds of N and 60 pounds of K2O per acre.
*** Each soil used was of the silt loam textural class.
C.V. = Coefficient of variation.
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600
500
Values refer to the amount of extractable potassium (PPM)
in the soil at each location where response was obtained.
30 60
ADDlication
90 120
Rate Per Acre - Pounds
150
Figure 1
.
— The yield of Number 1 sweet potatoes at each experimental location
where significant responses were obtained as influenced by the available phosphorus
level in the soil and the phosphorus application rate, 1966-75.
The influence of the soil level of available P on the response in yield of
Number 1 roots to P applications at the 30 pounds of P2O5 per acre rate is
shown graphically in Figure 2. It was not surprising that the soils with the
lower levels of P gave larger response to phosphate applications while
those with higher levels showed smaller or no response. In considering all
of the locations collectively, this resulted in a negative relationship bet-
ween these two factors, as shown by the negative correlation coefficient (r
value) of -0.67**. This value was highly significant statistically, and the
**Double asterisks will indicate significance at the .01 level of probability here and
throughout this bulletin.
10
r= -.67**
y= -.47x + 100.23
Available Soil Phosphorus.
400
P.P. M.
Figure 2. — The response in Number 1 roots by sweet potatoes to fertilizer phos-
phorus (30 pounds P2O5/ acre) as related to the level of available soil phosphorus.
slope of the regression line indicated a definite dependence of response to
phosphate application on the level of available P in the soil.
The same type of mformation concerning the 60 pounds of P2O5 per acre
rate is presented in Figure 3 . Again, the strong negative correlation value of
-0.66** indicated that the hig^her the level of available soil P the lower
would be the response to phosphate applications.
Figure 4 shows similar trends when 90 pounds of P2O5 per acre were
applied. The r value in this case was -0.65**, still strongly suggestive of a
true negative relationship between these two variables. Each plot m the
phosphorus study received 30 pounds of (nitrogen) N and 60 pounds of
K2O per acre.
Further information on the production of Number I roots is given m
Figures. This is for the treatment receiving 1 20 pounds of P2O5 per acre.
11
r= -.66"
y=
-57x + 124.26
200 300 4nn
Available Soil Phosphorus, P. P.M.
nhaZL~ 'V^'^T ' P°*°t°« *° fe'-tilizer phos-phorus (60 pounds P20s/ acre) as related to the level of available soil phosphorus.
I,Klv'?'°"f" u'?'"" "'"''•'''^^ ^^--y s^ila-- to those previ-
0.63**
of phosphate application. The r value was
When 150 pounds of P,0., were applied per acre the relationship bet-ween the amount of available P in the soil and the response to appliedphosphate was not so strong as it had been when smaller amounts of P hadbeen used (Figure 6). However, the slope of the regression line and the
250
r= -65**
y= -55x + 125.85
300 r= -.63**
y=
-.68x + 136.04
significant r value of -0.51* indicate that there was still a true
negative
association.
The influence of the P application rate at various levels ot soil P on the
total yield by sweet potatoes at all of the sites used is shown in Table 4. In
*The single asterisk will indicate significance at the .05 level of probability
here and
throuizhout this bulletin.
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Table 4. The total yield of sweet potatoes at each experimental location as influ-
enced by the available* phosphorus level in the soil and the phosphorus
application rate**, 1966-75
Loca- Nearest P Level
tion Town Date Soil Series* ** in Soil 0
1 Chase 1966 Olivier-Calhoun 494
2 Oak Grove 1966 jj 1 78
3 Clinton 1967 Loring 45 H 1 o
4 Chase 1967 Lorina-Olivif»r-t" nll-i/-tiin /o 280
5 Chase 1968 Calhoun 44 401
6 Clinton 1968 Providence lU 235
7 Chase 1969 Granada O 1 61
1
8 Chase 1970 Calhoun 1 46 529
9 Gilbert 1971 Calhoun o4 594
10 Wisner 1971 Olivier-Calloway-Calhoun DO 390
n Clinton 1971 Olivier 14 283
12 Clinton 1972 Providence-Collov^ay 7 190
13 Clinton 1973 Providence 20 261
14 Chase 1973 Calhoun 1 14 507
15 Clinton 1974 Providence 14 254
16 Chase 1974 Calhoun 111 457
17 Clinton 1975 Providence 5 251
18 Baton Rouge 1975 Olivier 412 531
Total Yield (Bushels/Acre)
P2O5 Application Rates
30 60 90 120
L.S.D. LS.D. C.V.
150 (-05) (.01) (%)
585 597 574 543 587 75 NS 11.0
213 265 272 228 237 38 51 13.4
574 566 578 603 595 62 85 9.3
321 354 379 398 334 56 76 13.4
434 433 421 438 440 NS NS 6.6
478 521 540 571 595 38 52 6.4
632 624 613 610 658 NS NS 6.5
523 559 536 546 574 NS NS 10.0
667 622 632 636 637 NS NS 6.9
382 350 426 380 370 NS NS 20.8
414 476 486 523 529 41 56 7.6
346 395 385 417 415 30 41 7.0
437 497 486 524 547 32 44 5.8
469 517 530 473 499 NS NS 8.3
465 507 530 537 539 27 36 4.7
492 479 482 524 513 NS NS 11.7
479 534 571 614 607 59 81 9.6
515 546 552 531 592 NS NS 10.8
as ppm of air dry soil.
Each soil used was of the silt loam textural class.
C.V. = Coefficient of variation.
the first 2 years, the benefits of P application were clearly demonstrated,
even on the Loring-Olivier soil at Chase with 76 ppm of P in extractable
form. For the next 4 years, only the Providence soil at 1 0 ppm of P and the
Olivier soil at 14 ppm of P showed significant responses to P additions
Dunng the remainder of the test period, 1972 to 1975, the response to P
application was limited to those soils which contained less than 1 00 ppm of
extractable P. However, on those soils which contained from 5 to 20 ppm
ot extractable P the response was very marked. A somewhat greater degree
ot rehability of the data in this table is inferred from the relatively low
coefficients of variation compared with those in Table 3 on Number 1 root
production. This is usually true for the total yield of most crops, especially
where grading of the products is done subjectively. Again, it is of interest
that slightly over half of the test sites showed significant benefits from P
applications, and most of the others indicated responses with some degree
of probability at some level of application, except for the Olivier soil at
Baton Rouge with 412 ppm of extractable P from which any benefit from
additional phosphate appeared extremely doubtful.
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The trends shown graphically in Figure 7 illustrate that the most pro-
nounced response to phosphate applications occurred at the first 30-pound
increment, especially on those soils that were relatively low in extractable
P. Responses to the second increment were still quite marked in most cases
even on the soils that were relatively high in extractable P. It should be
noted that several of the soils did not reach maximum yields until 120
pounds of P2O5 were applied per acre, and this was even true for the soil
100..
°
T} 30 60 90 1^0
PiQ. Application Rate Per Acre - Pounds
Figure 7. — The total yield of sweet potatoes at each experimental location where
significant responses were obtained as influenced by the available phosphorus level in
the soil and the phosphorus application rate, 1966-75.
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with 76 ppm of extractable P. At least three of the soils, ranging in
extractable P from 7 to 20 ppm, were still showing response to phosphate
application at 150 pounds of P2O5 per acre.
The influence of the soil level of available P on the response in terms of
total production to P applications at the 30 pounds of P2O5 per acre rate is
shown graphically in Figure 8. In general, the soils lowest in extractable P
gave the highest response to P applications and vice versa. This negative
relationship is indicated by the correlation coefficient of -0.49* and the
gradual down slope of the regression line. However, the moderate value of
r (-0.49*) indicates that the association between these two variables is not
as close as would be desired and leaves some doubt as to the usefulness of
the calibration.
Corresponding information presented in Figure 9 at the 60 pounds of
P2O5 per acre rate of application also indicates that lesser responses were
obtained to P applications on soils that were relatively high in extractable P.
Again, the moderate negative relationship was shown by an r value of only
moderate magnitude, -0.53*.
300..
250
r= -.by
y- -.60x + 154.08
0 100 ^UU :>uu 500
Available Soil Phosphorus, P. P.M.
Pigyre 9. — The response in total production by sweet potatoes to fertilizer phos-
phorus (60 pounds P2O5/ acre) as related to the level of available soil phosphorus.
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The results obtained at the 90 pounds of P2O5 per acre application rate
were very similar to those obtained at the 60 pound rate (Fiaure 10) The
correlation value of -0.54* is almost the same; the slope of tlie regression
r=-54*
300 4* y=
-.63x + 164.69
line is practically identical, and it is thus apparent that the two
variables of
response to phosphate application and level of soil P were not highly
related
but were generally related. (Each plot in the P study received 30 pounds
ot
N and 60 pounds of K2O per acre.)
Similar information is presented in Figure 1 1 , in which case 120 pounds
of P>05 were applied per acre. The slope of the regression line is a
little
steeper than it was in the previous graph, but the correlation value
ot -0.54*
did not change at all, thus still indicating only a moderate
degree of
association between the two variables under study.
The data on correlation of these variables at the highest rate
of P
application, 150 pounds of P-iO.^ per acre, are shown graphically in
Figure
P At this rate of application the regression line tends toward a lesser
slope, and the correlation value is reduced to some extent to
a value of
-0 46* althou^^h it remains statistically significant. This confirms
the
information developed in the previous graphs that the response by
sweet
potatoes to P applications was negatively related to the level
ot available
soil P but only in a general way.
Figures 8 throueh 12, when considered together, imply that the degree of
association between the response to applied phosphate and the P
level in the
soil depends to some extent on the rate of P that is applied. The
implication
is ^iven that the balance between the three nutrients applied,
N-P-K, is
important in affectin- the response obtained from applying P
tertilizer to a
soil at any level of P availability . This may be of considerable
importance
to those involved in correlation work of this kind where calibration
charts
are developed from correlating crop responses to applied
nutrients with soil
levels of these nutrients.
The effect of applying K at different rates to soils with various levels of
extractable K on the production of Number 1 roots by sweet potatoes is
shown in Table 5. During the first 2 years when all of the soils
analyzed
above 100 ppm of K, no response was gained to potash application at any
rate The c. v. in these tests was undesirably high. Then, beginmng
in 1968
significant responses to K applications were shown on the soils testing 1
OU
ppm or less of K, except for the Olivier-Calloway soil at Wisner in 1 97 1 , in
which case the c.v. was again relatively high. Following that,
good
responses were obtained to potash on all of the soils that contained
less than
100 ppm of extractable K, except the Calhoun soil at Chase in 1973. In the
latter part of the experimental period, the c.v. was somewhat
smaller,
indicating better control over experimental error. It is of interest
that ot the
18 study sites used nine showed significant responses by sweet potatoes
to
potash application; however, only at five of the nine were highly
significant
responses shown. .
The type of response obtained to potash application on the ditterent
sous
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r= -.54*
y=
-.75x + 180.25
Too 25o 330"
Available Soil Phosphorus, P.P.M
Figure
1 1. — The response in total production by sweet potatoes to fertilizer phos-
phorus (120 pounds P2O5/ acre) as related to the level of available soil phosphorus.
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Table 5. — The yield of Number 1 sweet potatoes at each experimental location as
mfluenced by the available* potassium level in the soil and the potassium
application rate**, 1966-75
No. 1 Potatoes (Bushels/Acre)
Loco- Nearest
tion Town Date
1 Chase 1966
2 Oak Grove 1966
3 Clinton 1967
4 Chase 1967
5 Chase 1968
6 Clinton 1968
7 Chase 1969
8 Chase 1970
9 Gilbert 1971
10 Wisner 1971
11 Clinton 1971
12 Clinton 1972
13 Clinton 1973
14 Chase 1973
15 Clinton 1974
16 Chase 1974
17 Clinton 1975
18 Baton Rouge 1975
Soil Series*
*
Olivier-Calhoun
Loring
Loring
Loring-Olivier-Calhoun
Calhoun
Providence
Granada
Calhoun
Calhoun
Olivier-Calloway-Calhoun
Olivier
Providence-Calloway
Providence
Calhoun
Providence
Calhoun
Providence
Olivier
K Level K2O Application Rates
L.S D
(.05)
L.S.D. C.V.
(.01) (%)
in Soil 0 30 60 90 120 150
1 50 392 TATooo 407 363 347 440 NS NS 26.0
1 20 103 1 r>r\1 uu 8
1
102 106 78 NS NS 26.2
1 10 224 2 1
5
213 1 80 216 NS NS 22.8
145 193 1 7A1 /O 1 96 213 237 213 NS NS 19.3
95 272 nan 321 299 31
1
328 28 38 7.7
onoU 232 269 293 270 322 50 NS 15.2
100 388 4 1
2
433 449 460 453 44 NS 8.3
200 279 296 322 322 290 NS NS 17.0
80 387 435 436 453 483 52 NS 10.0
90 224 302 289 269 ^ J** 259 NS NS 22.6
55 250 266 296 343 340 357 33 45 8.8
80 208 250 269 298 286 338 42 57 12.7
50 139 180 209 248 250 270 37 50 14.1
60 398 360 321 421 369 343 NS NS 17.4
64 247 283 349 363 395 376 44 60 10.8
142 290 244 346 301 290 287 NS NS 22.6
87 322 411 379 385 412 404 54 NS 11.5
117 305 273 302 286 293 289 NS NS 15.1
* Potassium extracted with 0. 1 N HC1 until 1971 and with neutral
as ppm of air-dry soil.
In addition to the potassium application, each plot received 30
Each soil used was of the silt loam textural class.
C.V. = Coefficient of variation.
1.0N ammonium acetate thereafter, and is expressed
pounds of N and 90 pounds of P2O5 per acre.
in terms of Number 1 roots is shown graphically in Figure 13. Unlike the
response to phosphate previously described, the response to potash tended
toward Imearity, in-espective of the soil level of extractable K. That is the
plants were no more responsive to the first 30-pound increment of potash
than they were to other increments at higher rates, with some exceptions
Furthermore, the overall responses were not nearly so lar^e as those
obtamed with P applications.
The influence of the soil level of available K on the response by sweet
potatoes m terms of Number 1 roots to potash applications at the 30-pound
rate is illustrated in Figure 14. Only a very general negative relationship is
mdicated between these two factors, as is shown bf the low correlation
value ot
-0.26 and the gentle slope of the regression line.
A similar degree of association between ithese two factors when 60
pounds ot potash were applied is indicated in Figure 15. Only a casual
relationship was suggested between available soil K and response to potash
application as inferred from the low correlation value (-0.26) and the ^entle
slope of the regression line.
^
However, it may be seen in Figure 16 that when 90 pounds of potash
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Values refer to the amount of extractable potassium (PPfV\)
in the soil at each location where response was obtained.
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Fiaure 13 — The yield of Number 1 sweet potatoes at each
experimental location
where significant responses were obtained as influenced
by the available potass.um
level in the soil and the potassium application rate,
1966-75.
were applied per acre, a much closer relationship between
these wo
variables developed. The correlation value was much higher (-0.61 )
than
in the previous case where lesser amounts of potash were
used, and the
slope of the regression line became much steeper, indicating that
the soil
level of available K had a greater influence on the extent of
response to
potash applications than had been found at lower application
rates. (Thirty
r= -.26
y=
-.26x + 42. 14
-90
50 100 150
Available Soil Potassium, P.P.M
loo^
Figure 14. — The response in Number 1 roots by sweet potatoes to fertilizer potas-
sium (30 pounds K20/acre) as related to the level of available soil potassium.
pounds of N and 90 pounds of P.O5 per acre were applied to all plots in theK experiment.)
Then, at higher potash application rates, 120 or 150 pounds of K2O per
acre, a weakening trend in the association between the variables under
study was found (Figures 17 and 18). The correlation values decreased
considerably to a point of insignificance (-0.41 and
-0.44, respectively)
and the regression line moved back toward a more horizontal position
'
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y= -.28x + 59.50
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Figure 15. — The response in Number 1 roots by sweet potatoes to
fertilizer potas-
sium (60 pounds K20/acre) as related to the level of
available soil potassium.
A most interesting point inferred here is that the degree of
association
between the level of available soil K and response to potash applications
indicates that the balance of the major fertilizer nutrients applied was
important. . ,
The influence of K application at various rates to these soils on
total
production by sweet potatoes is shown in Table 6. The same
soils that
responded to potash in terms of Number I roots also showed significant
increases in total yield. All of the soils that contained 100
ppm or less ot
27
150
r= -.61**
y=
-.67x + 109.10
extractable K responded to potash use except the Olivier-Calloway soil at
Wisner in 1971 and the Calhoun soil at Chase in 1973, and in these two
soils some benefit from K application was indicated at some rates The
coefficients of variation for these data as a whole were much lower than the
corresponding values for Number 1 roots (Table 5), indicating a greater
degree of reliability of the results.
28
150 -.41
-.51x +86.93
The nature of the response in total yield to each increment ot potash
application to the soils where response was obtained is illustrated in
Figure
19 The response tended to be linear, with some increases in yield at
most
increments of K2O application, irrespective of the soil level of extractable
K It was interesting that the Granada soil at Chase with 100 ppm ot
extractable K was still showing responses at 120 pounds of K2O applica-
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Figure 18. - The response in Number 1 roots by sweet potatoes to fertilizer potas-
sium (150 pounds K2O/ acre) as related to the level of available soil potassium
i" k'^I.'^'^'o;^^^
Providence soil at Clinton and the Calhoun soil at
01 Ibert, both at 80 ppm of extractable K, continued to respond to potash use
at 150 pounds per acre.
The response to potash at the 30-pound-per-acre rate in terms of total
yield as influenced by the level of available soil K is illustrated in Figure
30
^
Table 6. — The total yield of sweet potatoes at each experimental location
as influ-
enced by the available* potassium level in the soil and the potassium
application rate**, 1966-75
Total Yield (Bushels/Acre)
Loca-
tion
Nearest
Town Date Soil Series*
**
K Level
in Soil 0
K2O Application Rates
30 60 90 120 150
L.S.D.
(.05)
L.S.D.
(.01)
C.v.
(%)
1 Chase 1966 Olivier-Calhoun 1 50 543 535 540 528
516 540 NS NS 15.1
2 Oak Grove 1966 Loring 1 20 1 68 174 145 173
172 152 NS NS 18.3
3 Clinton 1967 Loring 1 10 483 498 498
483 491 506 NS NS 6.1
4 Chase 1967 Loring-Olivier-Calhoun 145 265 274 294 294
329 307 NS NS 13.9
5 Chase 1968 Calhoun 95 377 380
417 405 428 418 23 32 4.8
6 Clinton 1968 Providence 80 431 482 497
511 521 531 29 40 4.9
7 Chase 1969 Granada 100 482 529 556
568 590 585 39 54 5.9
8 Chase 1970 Calhoun 200 446 469 475
494 495 484 NS NS 10.7
9 Gilbert 1971 Calhoun 80 584 626 61
2
OJ4 654 684 59 NS 7.7
10 Wisner 1971 Olivier-Calloway-Calhoun 90 365 412 430
403 415 395 NS NS 13.2
] ] Cli nton 1971 Olivier 55 398 441 465 508
507 508 36 49 6.3
12 Clinton 1972 Providence-Calloway 80 363 423 440
456 450 485 40 54 7.6
13 Clinton 1973 Providence 50 465 492 520
552 553 549 37 50 5.8
14 Chase 1973 Calhoun 50 536 489 502 574
530 498 NS NS 11.6
15 Clinton 1974 Providence 64 424 446 507 529
572 550 50 68 8.2
16 Chase 1974 Calhoun 142 466 456 498
475 489 472 NS NS 13.0
17 Clinton 1975 Providence 87 472 560 543
550 575 560 56 NS 8.6
18 Baton Rouge 1975 Olivier 117 594 558 632
600 638 619 NS NS 9.0
* Potassium extracted with 0. 1 N HCl until 1971 and with neutral l.ON ammonium acetate thereafter,
ai
as ppm of air-dry soil.
**
In addition to the potassium application, each plot received 30 pounds of N and 90 pounds of
P2O5 F
*** Each soil used was of the silt loam textural class.
C.V. = Coefficient of variation.
20. The extent of response was not closely related to the amount of
extractable K in the soil, as is verified by the low correlation value of -0.26
and the gently sloping regression line.
When"60 pounds of^K20 per acre were applied a similar picture emerged
(Figure 21). The response to applied potash showed a little more depen-
dence on the level of extractable K in the soil, but the relationship still
appeared only casual with a low correlation (-0.34) and small regression
values.
On the other hand, when Figure 22 is considered it is shown that a much
closer relationship between the two variables is indicated when 90 pounds
of K2O per acre were applied. This is attested to by the higher correlation
value of -0.62**, which is highly significant, and the sharp increase in the
slope of the regression line, (ft may be recalled that each plot in the K study
also received 30 pounds of N and 90 pounds of P2O5 per acre before
plantins.)
When 1 20 pounds of K2O were applied per acre (Figure 23) the relation-
ship between the variables was not as close as it was at the 90-pound rate
31
*Values refer to the amount of extractable potassium (PPM)
in the soil at each location where response was obtained.
200--
100 -
30 60 90 120 150
K2O Application Rate Per Acre - Pounds
Figure 19. — The total yield of sweet potatoes at each experimental location where
significant responses were obtained as influenced by the available potassium level in
the soil and the potassium application rate, 1966-75.
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Figure 20. — The response in total production by sweet potatoes to fertilizer
potas-
sium (30 pounds K20/acre) as related to the level of available soil potassium.
(Figure 22), although the r value (-0.47*) was still of some significance and
suggestive of some dependence of the response to potash on the level of
available soil K.
.
With the application of 150 pounds of K2O per acre, as presented m
Figure 24, the association between the variables, although still significant
(r= -0 .46*) , remained much below that noted when 90 pounds of K2O were
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Figure 21. — The response in total production by sweet potatoes to fertilizer potas-
sium (60 pounds K20/acre) as related to the level of available soil potassium.
used, indicating only a general relationship between response to potash
application and the level of extractable K in the soil.
In consideration of information in Figures 20 to 24, it appears again that
the degree of association of the two variables, response to potash applica-
tion and level of extractable K in the soil, is strongly dependent on the rate
of potash that was applied in studying the relationship. This implies further
that the question of proper nutrient balance in the fertilizer may be of
greater importance in such studies than had been heretofore realized.
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Figure 22. — The response in total production by sweet potatoes
to fertilizer potas-
sium (90 pounds K20/acre) as related to the level of available
soil potassium.
One of the purposes of carrying on a soil analysis program is to develop
an extractant that will simulate closely the absorptive
capacity of plant
roots in taking up plant nutrients from a given soil. It is logical to
assume
that different plant species have different capacities for absorbing
nutrients
from the same soil in view of their wide variation in root penetration
into
the soil and degree of development and branching within a
given soil
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200
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~ ••esponse in total production by sweet potatoes to fertilizer potas-
s.um (120 pounds K20/acre) as related to the level of available soil potassium.
volume In addition, it is very likely that the biochemical efficiency with
which plant roots take up nutrients from the soil varies considerably with
plant species. Because of these factors, it becomes necessary to investigate
the degree to which the extracting solution used in soil analysis is simulat-
ing the absorptive ability of each crop plant species, if the results of soil
analysis are to be used as a tool for predicting responses to applied plant
150 -
120
Q.Q.
<
C
oQ.
r=-.46*
y= -.60x + 115.43
90 --
60 -
30
30
-60
90
0 50 ^100 150 , 200
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Figure 24. — The response in total production by sweet potatoes to fertilizer
potas-
sium ( 1 50 pounds K20/acre) as related to the level of available soil
potassium.
nutrients in the future.
One way to investigate the appropriateness of the extracting solution
used in soil analysis i^s to conduct response tests with a given crop and
individual nutrients applied to similar soils which have been subjected to
analysis, usinii the particular extracting solution under study. In this
manner,' after a series of experiments has been conducted, an attempt can
be made to correlate the response to the applied nutrient with the level of the
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nutrient in the soil before fertilization. If a high correlation is developed itimplies that the extracting solution is closely simulating the capacity of the
crop being studied for taking up that particular nutrient from the soil Thisinformation may be accumulated along with that from similar experiments
on different crops and different soils, and calibration charts may be formu-
lated from which predictions may be made with reasonable accuracy on the
response that may be expected from applying a nutrient as fertilizer to agiven soil.
The information presented in this bulletin indicates that in the case of P
application to the soils used in this study, the procedures of soil analysis as
presently us^ed by the Soil Testing Laboratory at Louisiana State Univer-
sity, Baton Rouge (3) can be used to test soils to be used for the production
of sweet potatoes, and the predictions of responses to P fertilization in the
light of results from these soil tests can be made with some degree of
confidence. However, it was hoped that closer agreement could be foundbetween the P status of the soil as indicated by these methods (3) and the
respon,se by sweet potatoes to phosphate applications, such as that found by
Peterson et al. with rice (18).
'
It appears in this study that the degree of association of these two factorsdepended to some extent on the rate of P that was applied along with 30pounds of N and 60 pounds of potash. If this is true generally, it implies that
the balance of the major fertilizer nutrients is somewhat influential on the
relationship under study. In this work, the correlation was highest when
moderate rates of P (60 to 120 pounds of P2O5 per acre) were used along
with a rate of N and K considered to be ample under the conditions of this
test. This was true even though the medium rates of phosphate did not
always produce the highest yield; in fact, in several cases, the highest rate
of application gave the highest yield. These results imply that in studying
sou-plant relationships an important point to consider in arranging the test
is to insure that plant nutrients are applied in a balanced ratio insofar as
possible so that more true, near-normal responses may be obtained and
measured. An exception to this generalization may be in order when the
soil IS known to be very low in available P, in which case a ratio somewhat
unbalanced in favor of high P content may be preferable. Actually, proba-bly the best way is to apply P at several rates at each experimental location.
The results of the work being reported here indicate also that theprocedures^of soil analysis as modified to include ammonium acetate
instead of HC
1
as the cation extractant (3) may be of considerable value in
predicting sweet potato yield responses to K applications, as was shown for
nee by Peterson et al. (18).
The relationship between the response to potash and the soil level of
available K was found to be generally linear on the soils used in this study.
However, the discovery of this relationship, both from the standpoint of
Number 1 root production and total yield, lies in the fact that potash was
applied at different rates at each location along with 30 pounds of N and 90
pounds of P2O5 per acre. At the lower rates and also at the higher rates of
potash application, only a general association between the response to
potash and the soil level of available K was shown. Conversely, when a
medium rate of potash was applied (90 pounds of K2O per acre) the
relationship between these two factors was much closer and became highly
significant. This was true even though in some cases the highest yield was
obtained at the higher rates of potash application. Again, as was the case
with P, the implication is that the strength of the relationship between these
variables depends largely on the rate of potash application, along with the
30 pounds of N and 90 pounds of P2O5 per acre which all plots in this test
received.
The relationship developed more smoothly and to a higher degree
between the variables when a complete fertilizer better balanced nutrition-
ally was applied before planting. If this implication is true for K in a general
way, perhaps more attention should be given to the rate of application of K
in studies of this kind. Possibly in some cases different conclusions may be
drawn in place of those inferred when only one or a few rates of potash
application are chosen arbitrarily. Again, as was the case with P, it may be
preferable to use several rates of potash application at each experimental
location.
Summary
In experiments conducted on Mississippi River Terrace and Loessial Hill
soils, it was found that the level of extractable P in the soil had some
influence on the response by sweet potatoes to P applications, both in terms
of Number 1 root production and total yield. The degree of expression of
the relationship between the response to phosphate and the level of soil P
was affected somewhat by the rate of application of P used in the study.
Most of the soils that showed responses to phosphate contained less than
1 00 ppm of P before fertilization (all plots received 30 pounds of N and 60
pounds of K2O per acre), and some of the soils, especially those with
relatively low levels of P, responded to as much as 1 50 pounds of P2O5 per
acre. The response to P applications tended to be curvilinear.
In contiguous studies carried on simultaneously with K, it was shown
that the soil level of extractable K was fairly closely related to the response
obtained from potash applications when 90 pounds of K2O per acre were
applied . However, whenever lesser or greater amounts of potash were used
along with the 30 pounds of N and 90 pounds of P2O5 that were used on all
39
plots, the strength of the relationship between the two variables under study
was notably reduced. The soils that showed response to potash contained
no more than 100 ppm of extractable K, and a few of them were still
showing benefit from potash applications at the 1 50-pound-per-acre rate.
The response to K applications appeared to be linear.
40
Literature Cited
1. Association of Official Analytical Chemists. 1970. Official Methods of Analysis of
The Association of Official Analytical Chemists. 1 1th Ed.
2. Balerdi, F. F. 1971. The Response by Sweet Potatoes to Various Calcium Salts
Applied to Providence Silt Loam and Stough Very Fine Sandy Loam Soils. Ph.D.
Dissertation. La. State University.
3. Brupbacher, R. H., W. P. Bonner, and J. E. Sedberry Jr. 1968. Analytical Methods
and Procedures Used in the Soil Testing Laboratory. La. Agric. Expt. Sta. Bui. 632.
4. Brupbacher. R. H., J. E. Sedberry Jr., W. P. Bonner, W. J. Peevy, and W. H. Willis.
1970. Fertility Levels and Lime Status of Soils in Louisiana. La. Agric. Expt. Sta. Bui.
644.
5. Cannon, J. M. 1971. The Effects of Soil Amendments and Fertilizer Applied to an
Olivier Silt Loam on the Soil Reaction and the Growth and Productivity of Centennial
Sweet Potatoes. Ph.D. Dissertation. La. State University.
6. Fontenot, J. F., J. C. Miller, Teme P. Hernandez, Travis P. Hernandez, J. J. Mikell,
and L. G. Jones. 1 958. Fertilizer Response of Sweet Potatoes Grown on Different Soil
Types in Louisiana. Proc. Assoc. Sou. Agric. Workers 55th Ann. Conv. p. 143.
7. Jones, L. G., R. J. Constantin, J. M. Cannon, W. J. Martin, and T. P. Hernandez.
1977. The Effects of Soil Amendments and Fertilizer Applications on Sweet Potato
Growth, Production, and Quality. La. Agric. Expt. Sta. Bui. 704.
8. Jones, L. G. 1958-70. Unpublished data.
9. Kimbrough, W. D. and J. C. Miller. 1940-50. Unpublished data.
10. Miller, J.C, Teme P. Hernandez, Travis P. Hernandez, J. F. Fontenot, L. G. Jones,
D. W. Newsom, J. R. Barry, J. C. Taylor, S. A. Harmon, W. J. Martin, W. D. Poole,
andE. J. Kantack. 1958. Sweet Potato Breeding and Yield Studies for 1957. La Agric.
Expt. Sta. Hort. Res. Circ. 39:8-9, 29-31.
11. Miller, J. C, Teme P. Hernandez, Travis P. Hernandez, J. F. Fontenot, L. G. Jones,
D. W. Newsom, J. R. Barry, W. A. Young, J. R. King, J. C. Taylor, W.J. Martin, W.
D. Poole, andE. J. Kantack. 1958. Sweet Potato Breeding and Yield Studies for 1958.
La. Agric. Expt. Sta. Hort. Res. Circ. 41:7-12, 39-47.
12. Miller, J. C, Teme P. Hernandez, Travis P. Hernandez, W. A. Young, L. G. Jones,
D. W. Newsom, J. E. Love, B. W. Wascom, J. R. King, J. C. Taylor, W. J. Martin,
W. D. Poole, and E. J. Kantack. 1959. Sweet Potato Breeding and Yield Studies for
1959. La. Agric. Expt. Sta. Hort. Res. Circ. 46: 7-10, 43-53.
13. Miller, J. CTeme P. Hernandez, Travis P. Hernandez, W. A. Young, L. G. Jones,
D. W. Newsom, B. W. Wascom, J. R. King, A. C. Miller, W.J. Martin, W. D. Poole,
andE. J. Kantack. 1960. Sweet Potato Breeding and Yield Studies for 1960. La. Agric.
Expt. Sta. Hort. Res. Circ. 46:7-10, 43-53.
14. Miller, J. C, Teme P. Hernandez, J. R. Barry, B. W. Wascom, Travis P. Hernandez,
W. A. Young, L. G. Jones, D. W. Newsom, J. R. King, A. C. Miller, W. J. Martin,
W. D. Pooled and E. J. Kantack. 1961 . Sweet Potato Breeding and Yield Studies for
1961. La Agric. Expt. Sta. Hort. Res. Circ. 47:6-9, 37-44.
15. Miller, J. C.^, Teme P. Hernandez, Travis P. Hernandez, J. R. Barry, B. W. Wascom,
W. A. Young, L. G. Jones, D. W. Newsom, R. A. Baumgardner, J. R. King, A. C.
Miller, W. J. Martin, W. D. Poole, E. J. Kantack, andC. B. Singletary. 1962. Sweet
Potato Breeding and Yield Studies for 1962. La. Agric. Expt. Sta. Hort. Res. Circ.
50:5-6. 34-37.^
16. Miller, J. CTeme P. Hernandez, Travis P. Hernandez, J. R. Barry, W. A. Young, B.
W. Wascom, L. G. Jones, D. W. Newsom, R. A. Baumgardner, W. W. Etzel, A. C.
Miller, W. J. Martin, W. D. Poole, E. J. Kantack, andC. B. Singletary. 1964. Sweet
Potato Breeding and Yield Studies for 1963-64. La. Agric. Expt. Sta. Hort. Res. Circ.
52:10-27.
41
17. Person, L. H., and W. J. Martin. 1940. Soil Rot of Sweet Potatoes in Louisiana
Phytopathology. 30:913-926.
18. Peterson, F. J., M. B. Sturgis, and R. J. Miears. 1963. Response of Rice to Fertilizer
Phosphorus and Potassium as Related to Levels of Available P and K in Soils of
Southwest Louisiana. La. Agric. Expt. Sta. Bui. 569.
19. Steinbauer, C. E., and J. H. Beattie. 1939. Influence of Lime and Calcium Chloride
Applications on Growth and Yield of Sweet Potatoes. Proc. Amer Soc Hort Sci
36:526-532.
42

